

































































BASIC BALLISTICS FOR WATERFOWLERS

by Ray Norrgard, Minnesota Waterfowl Association

The shotgun is a unique firearm because its successful
use generally depends on multiple hits. Although no one
will challenge the fact that gamebirds can be killed with a
single “lucky” pellet in a vital organ; sportsmen must be
concerned about the crippling losses that occur when
shooters rely on luck rather than developing consistent
harvest skills.

A consistent clean kill demands at least four body
“hits” on ducks and five on geese. Achieving these multi-
ple hits depends on adequate pattern density at the range
that the shot is taken. The smaller the target, the denser
the pattern required. Regardless of the range, this pattern
density must be combined with shot pellets that have
enough energy to penetrate the vital organs of gamebirds.

Shot charges spread and the pattern becomes thinner
as the range is extended. The shot charge not only be-
comes wider, but longer as well. This phenomenon,
known as shot stringing, can be visualized as a cloud of
shot moving through the air with portions of the “cloud”
relatively dense compared to the rest. The characteristics
of the shot string differ with selected loads and chokes.
Generally, the rounder the pellets (fewer deformed pel-
lets), the shorter and tighter the shot string. The length of
the shot string becomes more important as the range is
extended.

Patterning to check densities is as important to the
shotgunner as “sighting in” is to the rifleman. Pattern-
ing can be as simple or as complicated as the shooter
wants to make it. Waterfowlers can make a simple, but ef-
fective evaluation following a few guidelines:

e Select an area that will provide a safe backstop. Set up
patterning paper (no special requirements except size —
at least 45 inches square will save on frustration), and
mark an aiming point near the center of the paper. Using
the gun/load combination selected, measure the distance
that the load will typically be used at while hunting. It
makes little sense to test a long range goose load at 40
yards or a potential decoy load at 60 yards.

eWear a good set of shooting glasses and adequate ear

Table | — PATTERN DENSITY FOR
CONSISTENT CLEAN KILLS*

Required Pattern Count

Type of Waterfowl (307 circle)
Medium ducks (Lesser

scaup) 148
Large ducks (Mallard) 88
Small Geese (Snow) 50
Large Geese 35

*Based on Tom Roster’s formula for critical target
area, assuming four pellet hits on ducks and five
pellet hits on geese with sufficient retained energy
for adequate penetration. Patterns should have an
even dispersion of pellets.

protection. Shoot at least three test patterns (five is better,
10 is even more accurate) and average the results.

®To evaluate the patterns, start by outlining a 30-inch
circle with the densest part of the pattern centered in the
circle. Record the number of hits within the circle. The
density required to consistently achieve adequate pat-
terns for various sized waterfowl is given in Table I. Al-_
though only a guideline, these examples provide a realis-
tic starting place for choke/load evaluations.

®The evenness of the pattern should also be considered
in evaluating a particular hunting load. The extremely
dense centers and thin margins often found with very
tight patterning loads can lead to “fringing” birds with the

- outside edge of the pattern, and increasing crippling, un-

less they are perfectly centered. The evenness can be sim-
ply “eye-balled,” or assessed in more detail by scribing a
21-inch circle inside of the 30-inch circle, and then quar-
tering the entire pattern creating eight equal areas for
comparison. [t is important to record the weather condi-
tions when the patterns were shot. Air density, wind, and
temperature can affect shotshell performance.

The primary enemy of dense and even patterns is defor-
mation of the shot pellets. The hardness of the pellets,
their size, the constrictions within the barrel, and the ve-
locity of the load can all play a role in pellet deformation.
Let’s look at these factors one at a time.

Lead pellets vary in hardness depending on the alloys
mixed with the lead. In general, waterfowl hunters will find
that the harder the pellets the more expensive the load,
whether factory made or hand loaded. While many extra
hard pellets are copper or nickel plated, it is primarily the
antimony content that determines the hardness of lead
pellets. )

The ultimate in pellet hardness for shotgunners is steel
shot (required for waterfow] hunting in many areas). Actu-
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ally formed from soft iron wire, steel shot exhibits no visi-
ble deformation even when examined as spent pellets af-
ter discharge. Full choke patterns with steel typically have
dense centers and short shot strings.

The size of the pellet in the shotgun load can also be a
factor in pellet deformation, especially with soft shot.
Large pellets have more difficulty moving through con-
strictions in the chamber and choke forcing cones of the
barrel. Loads with larger shot sizes contain fewer pellets
and losses to deformation can be critical to performance.

Constrictions within the shotgun barrel have a definite
impact on patterns. Constriction in the choke (generally
limited to the last 11z inches of the barrel) is necessary to
provide effective patterns. However, the amount of con-
striction and the angle of the forcing cone (Figure 1) can
also be factors in disrupting patterns when shot is exces-
sively deformed while passing through the choke. More
and more shotgunners are finding open chokes and grad-
ual forcing cones are meeting their needs more effectively
than the traditional full chokes used in the past.

A second area of constriction in a typical shotgun barrel
occurs where the chamber enters the rest of the barrel.
The constriction is necessary for the undershot wad to ef-
fectively seal the expanding powder gases to create the
pressure that provides pellet velocity. Recent work, how-
ever, has shown that less constriction is required with
modern plastic shot cups than with the older felt wads.
Back boring barrels to a larger diameter is becoming
more common to improve patterns without sacrificing ve-
locity. Again, a gradual forcing cone in this area is condu-
cive to better patterns, even in standard barrels.

As another example, the smaller the shotgun gauge the
more difficult it becomes to reduce pellet deformation.
Given the same shot charge, say 11/4 oz. of No. 4 lead, the
tighter constriction of a 20 gauge barrel will typically
result in poorer patterns than the same load fired through
a 12 gauge.

Shot pellets receive some protection from deformation

with the plastic shot cups found in most modern shot
shells. Combined with a under shot wad, generally at-
tached to the base of the shot cup, pellets are cushioned
during the initial thrust of firing and protected from fric-
tion along the inside of the barrel. Granulated plastic filler
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can be added to cushion the pellets from each other dur-
ing compression in the forcing cones. In the case of steel
shot, the extra tough shotcup is designed to protect the
interior of the barrel from contact with the shot. A cush-
ioning wad is unnecessary since steel shot is hard enough
to withstand the otherwise damaging effect of accelera-

CHOKE

_tion.

“Velocity and the size of the pellet are important contrib-
utors to the effectiveness of hunting loads. Dense patterns -
alone will not provide consistent kills if the pellets do not
have sufficient energy to adequately penetrate the body of
the bird. Table Il provides a guideline for various sized pel-
lets in hunting loads for ducks. No. 2 lead and No. 1 steel
should be considered minimum for geese with strong con-
sideration given to BB in both lead and steel for large Can-
adas. Handloaders, in particular, should be aware that
while increased velocity adds energy to individual pellets,
it can also disrupt patterns by increasing pellet deforma-
tion. Only by patterning can shooters evaluate the impact
of increased velocity on down range patterns.

The dilemma faced by waterfowlers is finding the bal-
ance between pellet energy and adequate patterns. The
larger the pellet, for example, the greater the energy but
the fewer the pellets in the pattern. The right combination
depends on the size of the bird and the distance of the
shot. While there is no perfect solution, conscientious wa-
terfowlers will work towards finding the best gun/load
combinations for their needs.

Table Il — SUGGESTED SHOT SIZE
SELECTION — DUCKS

30 40 50

Range/Yards

#1112 lead
#6 steel

#6 lead
#4 steel

#4 ]ead R
#2 steel
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BAG WATERFOWL WITH LEAD OR STEEL

by Bob Brister, Outdoor Writer and Ballistics Expert, Houston, Texas

Reprinted with permission of the Houston Chronicle.

“How far do you lead a duck or goose? What are the dif-
ferences in forward allowance between steel shot and lead
shot loads?”

A widely publicized field test in Louisiana is being re-

ported by some publications as indicating steel loads crip-

ple 41 percent more ducks than lead loads. (See “North
American Hunter,” Nov./Dec., 1982).

That is not what happened. I have that test data, and
digging out the facts rather than relying on the news re-
leases shows that shooters get 4.84 cripples per 100 shots
with steel and 4.16 cripples per 100 shots with lead. That
is not 41 percent, nor even a statistically significant differ-
ence.

It is significant in that one of the principal reasons for
steel shot tests is to estimate the total number of cripples,
or kills, that could be expected to have an effect upon the
waterfowl population. And if that 41 percent figure is con-
strued to mean 41 percent more cripples, period, it could
be a very dangerous one in the hands of anti-hunters.

What the 41 percent actually meant is that of all ducks
believed by observers to have been hit by the hunters, 41
percent more were crippled than with lead loads. Since
fewer birds were hit at all with steel shot, the actual crip-
pling number was essentially the same with lead or steel.
You have to hit them to cripple them.

The obvious question is why did those steel pellets that
did hit cripple 41 percent more?

I believe the answer is the same one that prompted Win-

chester’s computerized Nilo Lethality Model to predict
that a super tight buffered magnum load of lead, in the
hands of a poor shooter, would bag less than half the
ducks of an ordinary high brass duck load because the lat-
ter has a bigger pattern.

It has to do with the shooter’s aim error.

Those test shooters in Louisiana had to be “fringing” a
lot of ducks on the edge of the pattern. They were demon-
strably poor shots (bagging only 15 ducks per 100 shots
with lead and 10.6 per 100 with steel) and to compound
their problems they were shooting mostly full and modi-
fied choked guns at an average distance of 30 yards.

Certainly they had to be hitting ducks at the edge of the
pattern with both the lead and the steel, but the particular
lead load used (No. 5 high velocity) throws a larger pat-
tern with more pellets near the edge of the pattern than
the super tight patterning steel load. Thus a duck hit by
the edge of that particular lead pattern had a greater
chance of being hit with enough pellets to kill rather than
cripple.

But that was a factor of the shooting and the patterning
of these two loads, not the shot material. Had the tightest
patterning buffered lead magnum load been substituted

for the steel, it too might have crippled more “fringed”
birds because like the steel it has a very tight clump of
pellets in the middle, small spread, and ragged pattern
edge up close.

Either load used in that test, lead or steel, will kill a
duck every time at 30 yards if the bird is centered in the
pattern. Interestingly enough, at long range where steel
shot is believed to cripple through lack of penetration, the
lead loads in Louisiana crippled more than the steel.

| certainly do not see this test as indicating the average
hunter will cripple significantly more birds with steel shot,
because I believe the average guy is a better shot than
those test shooters seemed to be. Shooters that hit 15
ducks out of 100 shots just don’t tell me much about what
a load can do, yet there has never been a major field test
of steel shot, to my knowledge, in which the shooters were
experienced with it.

If you're still worried about steel’s “killing power” and
think that was the problem rather than the shooters’ hit-
ting, be advised that when the shooter could take aim and
center his pattern (finishing off birds on the water), there
was no difference in kills with lead or steel.

All of this is tiring to read, and certainly to research, but
it’s important for shooters, conservationists, and/or pres-
ervationists to understand. Steel shot are the only non-
toxic substitute available should some lawsuit be filed un-
der the Endangered Species Act to halt lead shot use.
That could happen. And if conservationists believe that
41 percent more waterfowl are going to be crippled with
steel, the chance of such a suit is increased. Also in-
creased would be the chance of an end to waterfowl hunt-
ing.

The fact is that in the Louisiana test, as in all the others,
the total number of cripples was virtually the same with
lead or steel. And that is what matters most to the water-
fowl resource.

What matters most to the hunter is bagging some
ducks, and that boils down to hitting them solidly.

Contrary to general belief, the biggest problem hitting
with steel is at close range. That’s because the pattern is
so small, the shot string so short, and because the loads
leave the gun faster than any lead load. That can mean
less forward allowance up close, particularly with a tightly
choked gun. And it could have had an effect on the good
shots (I'm sure there must have been some) in the Louisi-
ana tests because hunters did not know if they were shoot-
ing lead or steel in the unmarked cartridge cases and they
probably used the same forward allowances they were ac-
customed to with slower lead loads.

I'm convinced the average shooter will kill ducks much
better over decoys (and maybe anywhere else) with an im-
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proved cylinder barrel if he is shooting either steel shot or
the premium quality, plastic buffered lead shot magnums.
Guide Gene Campbell, whose blind near Anahuac proba-
bly produced as many ducks last year as any in Texas, has
had plenty of experience shooting steel shot by now and
he used nothing but improved cylinder and No.2 steel on
big ducks.

I've been testing steel since 1972 and mostly use an
over-under bored improved cylinder and modified. For
pass shooting, cylinder and modified with No.2 Federal
steel 3/a-inch magnums or 3-inch Remington or Federal
2s. On geese | use mostly 3-inch BBs or 1s. For pass
shooting, modified is a good steel shot barrel in the hands
of an expert. 'm not suggesting you throw away your full-
choke barrel, in fact, it can come in very handy in extreme
range pass shooting and particularly on geese. But I'm
just honestly warning that shooting steel shot with it at
close range is not easy.

It's a big help to go to a skeet range and shoot a few
crossing targets with steel loads. When you see how far
you can break a tiny target with No.4 steel you'll begin to
get the idea of what short shot strings can do. If you use

Steel ‘ Lead

Pellets on the left are unfired steel pellets. On the
right are unfired lead pellets. The steel pellets are
more truly spherical in shape.

Lead

Steel

The pellets in this picture were recovered from the
muscle tissue of bagged birds. Much of the deforma-
tion of the lead pellets (upper group) took place be-
fore the pellets struck the target, while the steel pel-
lets remained spherical when fired and upon impact
with the target. This pellet deformation accounts for
part of the differences in patterning and shot string .
when comparing lead and steel loads — Photos and
Necropsy by Tom Roster.

your full choke, you may not hit many until you reduce
your lead a little but, with improved cylinder, | find little
adjustment necessary. Improved cylinder lengthens the
shot string.

In researching my book, Shotgunning, The Art And The
Science, | fired hundreds of shots with lead and steel at a
16-foot long target towed behind a vehicle at the flight
speeds of crossing ducks and geese. Using data on where
the loads struck behind point of aim, with gun swinging at
target speed, the required forward allowance at various
ranges was computed into “bird lengths” to make it easier
for shooters to envision where the gun must be pointed
for the load to intercept the bird.

Those allowances must have helped somebody, judging
from my mail and the fact that the book is now in its sev-
enth printing, but remember they are based on the actual
forward allowance needed if you sustain the swing and re-
ally point him out at target speed. If you use the easier
system of starting behind the bird and swinging right past
his head, you can get by with roughly one-third to one-half
as “daylight” out front of the bird.

A crossing pintail between 20 and 30 yards requires
about one bird length for the swing-through (and keep
swinging) shooter and about two bird lengths ahead for
the sustained lead shooter. That's with lead shot. With

.steel you can cut the allowances almost in half. If you are

a very fast-swing, English style shooter you may need to
see virtually no allowance at all up close. I can't say be-
cause | don’t shoot that way; | see some forward allowance
on every shot except the ones so close | could all but hit
them with the barrel. For average speed lead loads, and a
sustained forward allowance, the computer says you need
two pintail lengths at 30 yards, 2.2 at 35, 2.7 at 40, 3 at
45,3.6 at 50, 4 at 55, and 4.7 at 60 yards. Remember, you
can cut all these by one-third to one-half if you are a fast
swing-through shooter.

With steel shot out to 30 cut those leads in half, from
there on out to 45 you can shoot steel with the same for-
ward allowance as lead. Beyond 45 yards steel requires a
slight increase in forward allowance that should become
progressively greater as the range lengthens. | lead a 60-
yard goose with BB or No. 1 steel shot (the best I've found
for geese) about the same as I'd lead a 65-yard shot with a
lead magnum.

Geese appear to be moving slower (to the eye) and are
usually farther away where long allowances are required.
The same allowances will work for blue geese, specklebel-
lies, and lesser Canada geese (just as the same allowances
for pintails will work with mallards, gadwall, wigeon and
other so-called “big ducks”). They are close enough to the
same size that a few inches won’t matter in a shotgun pat-
tern. Also nobody can judge 2.2 duck lengths; use some
reason and try to get the feeling of giving him just a little
more than two lengths and keep swinging.

For snow geese and lead loads the computer says to al-
low two “goose lengths” at 35 yards (cut that about in half
with steel) and 21/ lengths at 40 yards, roughly three at
45 yards, roughly 3!/2 at 50, 3.7 at 55, and 4.3 at 60 yards.

Nowhere here have | said steel shot will kill as far as the
best magnum lead loads. It won’t. But any load, lead or
steel, will kill farther than most of us know where to point
it.
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Other Publications:

Cold Water Drowning, A New Lease on Life.
(MICHU-SG-77-104) Available from: Michigan Sea Grant Program, Publications Office, 2200 Bonis-
teel Blvd., Ann Arbor, M1 48109.

Cold Water Survival. Available from: The Canadian Red Cross Society, 95 Wellesley St. E., Toronto,
Ontario, Canada M4Y 1H6.

Danzl, Daniel F. MD. Emergency Accidental Hypothermia. (PSD: AF 361, Jan. 81) Available from:
Smith, Kline & French, Division of Smith, Kline Corp., Philadelphia, PA.

More information on waterfowl identification and habitat is available by writing for the follow-
ing material: :

“Landowner Choices For Wetland Enhancement”, and “Landowner Choices For Wetland Preser-
vation”. Department of Natural Resources, Section of Wildlife, DNR Bldg., Box 7, 500 Lafayette
Road, St. Paul, MN 55146. Free.

“Ducks at a Distance”. Department of the Interior, U.S. Fish and Wildlife Service. Stock No.
024-010-00442-8. U.S. Government Printing Office, Washington, D.C. 20402. Nominal charge.

WATERFOWL Quiz
ANSWERS

i5. True

True
False — White-winged scoters occasionally mi- 16. True .
grate through Minnesota, a few are har- 17. False — Greater scaup are much less common in
vested each year. Minnesota since their primary migration
False — It is the most effective form of manage- route is toward the Atlantic Ocean.
ment. Managing water levels is used to 18. False — The wood duck and ringneck generally
promote the growth of both submergent rank right behind mallards.
and emergent vegetation favorable to wa-- 19. False — Goldeneye are cavity nesters like wood
terfowl. : ' ducks.
True ) 20. True
False — Refuges provide the rest and security 21. True
needed for migrating waterfowl. . 22. True
True 23. False — It is canvasbacks that have the wedge-
True shaped heads.
False — Minnesota is in the Mississippi Flyway. 24. True _
True ' 25. False — Minnesota is one of the top waterfowl pro-
True ducing states in the lower 48.
False — In the early part of this century many ob- 26. False
servers feared wood ducks were on their 27. False — Steel shot strings are generally one-half
way to extinction, with a tremendous ef- to five-eights as long as lead shot strings
fort put into wood duck box placement in full choke guns.
the population is on the upswing. 28. False — They can be used on the same set but
False — Most have a brightly colored iridescen should be separated.
speculum. : 29. True
True 30. True
True
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